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选择性。在 TBHP 存在下，Cu3 催化剂对乙苯选择性氧化主产物苯乙酮的 高选
择性大于 90%， 高收率接近 60%；（iii）芳烃上取代烷基的结构以及其它取代
基的电子效应对催化性能有较大的影响，吸电子取代基使转化率下降。 
实验结果还表明，在 TBHP 或 O2/TEMPO 存在下，各配合物催化剂均能使
各种取代芳香伯/仲醇以及杂环醇等以不同程度的转化率和选择性转化成相应的
醛或酮，其中，配合物 Cu3 在 O2/TEMPO 存在下可使苯甲醇和烯丙醇等以较高
转化率和近 100%的选择性转化成相应的醛，而对其它芳香醇和脂肪伯/仲醇等的











































This dissertation has set the selective oxidation of alkylaromatics and alcohols as 
the object of study, focusing on the synthesis, characterization and catalytic 
performance of multinuclear copper complexes and organo-functionalized SBA-15 
encapsulated copper complexes. The main achievements are summarized as 
followings. 
By modifying the synthetic methods in literature, four multinuclear copper 
complexes, that is, dinuclear [Cu2(H2tea)2(C6H5COO)2]·2H2O (designated as Cu1), 
trinuclear [Cu3(H2tea)2(4-OC6H4COO)2(H2O)]·4H2O (designated as Cu2), tetranuclear 
[O⊂Cu4(tea)4(BOH)4]·[BF4]2 (designated as Cu3), polynuclear [Cu2(H2tea)2 
{μ-C6H4(COO)2-1,4}]n·2nH2O (designated as Cu4), have been synthesized. Their 
structures have been confirmed by means of FT-IR spectroscopic studies and 
elemental analyses. 
These complexes have been employed as catalysts for the selective oxidation of 
ethylbenzene and other alkylaromatics using tert-BuOOH (TBHP). Several 
conclusions have been obtained: (i) The four complexes showed significant activity 
for the selective oxidation of alkylaromatics with alkyl substitute groups larger than 
C2 in the presence of TBHP under mild conditions, affording corresponding ketones 
as the major products. (ii) The catalytic performances of the complexes are different 
from each other, due to the different coordinations and solubility. Among them, the 
acetophenone with a selectivity higher than 90% and a yield at about 60% can be 
achieved with Cu3 catalyst using TBHP. (iii) The alkyl structures in alkylaromatics 
and the electron effect of their substitute groups were crucial for the catalytic results. 
Lower conversion was obtained when the alkylaromatics have electron withdrawing 
substitute groups. 
 Moreover, the selective oxidation of primary and secondary alcohols to 
corresponding carbonyl compounds with the multinuclear copper complexes Cu1-Cu4 















them, the copper complex Cu3 showed the best performance. On the performances of 
the two classes of oxidants, benzylic and heterocyclic alcohols could be effectively 
oxidized to carbonyl compounds. Specifically, the secondary alcohols could be 
effectively oxidized to ketones with excellent selectivity up to 100% in the presence 
of TBHP and the allylic alcohols could be effectively oxidized to aldehydes in the 
presence of O2/TEMPO system. Electronic and steric effects are different from each 
other on the two classes of oxidative systems due to different reaction mechanisms.  
Next, a new class of heterogenized Cu complexes catalysts were prepared by 
anchoring Cu(OAc)2 into the mesoporous channels of the bipyridylamine-modified 
SAB-15 and applied to the selective oxidation of ethylbenzene. Evidences from the 
experiments revealed that the mesoporous silicas retained their skeletion and ordered 
mesoporous structures after the organo-functionalization and Cu encapsulation. The 
remained channels were enough for the diffusion and reaction of substrate. The 
catalysts exhibited high efficiency for the selective oxidation of ethylbenzene to 
acetophenone using TBHP under mild conditions. The results also showed that the 
bipyridylamine-Cu complex species formed at the support surfaces were structurally 
stable. The resulting catalyst could be reused several times with negligible losses in 
activity and selectivity.  
 
Key words：selective oxidation; multinuclear copper complexes; alkylaromatic; 
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